The genomes of ancient humans, Neandertals, and Denisovans contain many alleles 19 that influence disease risks. Using genotypes at 3180 disease-associated loci, we 20 estimated the disease burden of 147 ancient genomes. After correcting for missing 21 data, genetic risk scores were generated for nine disease categories and the set of all 22 combined diseases. These genetic risk scores were used to examine the effects of 23 different types of subsistence, geography, and sample age on the number of risk alleles 24 in each ancient genome. On a broad scale, hereditary disease risks are similar for 25 ancient hominins and modern-day humans, and the GRS percentiles of ancient 26 individuals span the full range of what is observed in present day individuals. In 27 addition, there is evidence that ancient pastoralists may have had healthier genomes 28 than hunter-gatherers and agriculturalists. We also observed a temporal trend whereby 29 genomes from the recent past are more likely to be healthier than genomes from the 30 deep past. This calls into question the idea that modern lifestyles have caused genetic 31 load to increase over time. Focusing on individual genomes, we find that the overall 32 genomic health of the Altai Neandertal is worse than 97% of present day humans and 33 that Ötzi the Tyrolean Iceman had a genetic predisposition to gastrointestinal and 34 cardiovascular diseases. As demonstrated by this work, ancient genomes afford us new 35 opportunities to diagnose past human health, which has previously been limited by the 36 quality and completeness of remains.
Differences in standardized GRS percentiles due to mode of subsistence were assessed by Kruskal Wallis tests followed by post-hoc pairwise multiple comparisons
One possible concern is that sequencing coverage and the proportion of disease-287 associated loci that were successfully called vary by subsistence type (Kruskal-Wallis 288 tests, p-values = 0.03 and 0.01, Figure 4E and 4F, respectively). Differences in 289 sequencing coverage between pastoralists and hunter-gatherers appear to be driven by 290 three older hominin samples -Altai Neandertal (52x), Ust'-Ishim (42x), and Denisovan 291 (30x). However, these differences in sequencing coverage do not lead to significant 292 differences in the proportion of disease-associated loci that are called in the genomes of 293 pastoralists and hunter-gatherers.
295
Geographic patterns 296 We tested whether genetic estimates of disease risks vary geographically (Table   297 1). Comparing standardized GRS percentiles and latitude, we find that northern ancient Dunn tests with Benjamini-Hochberg correction, which were performed on disease 573 categories with significant differences between subsistence groups (see Table 1 ).
574
Boldface indicates that the p-value is less than 0.05. Table 1 are denoted by *.
